Introduction {#sec1-1}
============

Vision problems are understood to have imposed an estimated cost of \$3 trillion in 2010, which figures up to \$3.6 trillion in 2020, on individuals, health-care systems, and world economy directly and indirectly.\[[@ref1]\] Based on the last updated data from the World Health Organization (WHO), the greatest burden of visual impairment throughout the world (65%) belongs to people aged over 50 years, and this figure is up to 82% for blindness;\[[@ref2]\] nevertheless, eye care resources are underutilized and not well known.\[[@ref3][@ref4][@ref5]\] A previous population-based report from Iran demonstrated that 50% of visually impaired people had no eye examination in the last 5 years.\[[@ref6]\] This is confirmed by other studies reporting that only 22% of diabetic individuals in Tehran Province have regular eye examinations.\[[@ref7]\]

Diabetes mellitus has become a growing health problem globally\[[@ref8][@ref9]\] and 75% of cases with more than 20 years of diabetes are expected to develop diabetic retinopathy (DR) and diabetic macular edema (DME) which are considered as the main causes of visual impairment among people aged 15--64 years\[[@ref10]\] and in diabetic population, respectively.\[[@ref11]\] According to the Iranian Health Profile Survey, Yazd Province has the highest prevalence rate of diabetes mellitus in Iran,\[[@ref12]\] with an estimated prevalence of 16.3% in over 30 years of age group.\[[@ref13]\] The reported prevalence of DR in the Yazd diabetic population is 29.6%.\[[@ref14]\]

Although it is assumed that unaffordable costs or lack of insurance coverage are the main barriers to eye care utilization even in developed countries,\[[@ref15]\] unawareness of the necessity of periodic eye examinations, especially in elder people, is also responsible. Screening diabetic individuals for retinopathy signs through regular eye examinations is the most feasible action, which relies on their active cooperation.\[[@ref16]\] Community awareness is a key element to succeed in any screening program like screening for DR. This investigation aimed to determine the proportion of diabetic people who are aware of the necessity of having regular eye examinations and those who had at least one comprehensive eye examination during the 12 months before the study.

Methods {#sec1-2}
=======

This research is a part of the Yazd Eye, cross-sectional, population-based study on people aged 40--80 years in a central district of Iran during 2010--2011. Multi-stage random cluster sampling was applied to invite 2320 persons of urban and rural dwellers of Yazd district. Details of the Yazd Eye Study design and methodology have already been published.\[[@ref17]\] Ethical approval was obtained from the Ethics Committee of Shahid Beheshti University of Medical Sciences. All participants were asked to sign a written informed consent before data collection and clinical examination.

For this study, we enrolled diabetic participants of the Yazd Eye Study who were identified through fasting blood sugar (FBS) ≥126 mg/dl tests on 2 separate days or self-reports of a physician diagnosis of diabetes. In addition to their eye examination results, we used data collected from the last part of the 8-section questionnaire which concerned subjects' knowledge and practice regarding eye care. In this section, participants were asked if they had regular eye examinations (at least once a year), whether they were aware of the necessity of screening eye examinations, and what their source of awareness was (physicians, family, media, or publications).

Using WHO definitions, we defined moderate to severe visual impairment or low vision as a best-corrected visual acuity (BCVA) \>0.48 LogMAR (20/60) and ≤1.30 LogMAR (20/400) and blindness as BCVA \>1.30 LogMAR.\[[@ref2]\] DR was defined by masked grading of stereoscopic fundus photographs based on the early treatment DR Study testing protocol.\[[@ref18]\]

Levels of blood glycosylated hemoglobin (HbA1c) and FBS were determined, and a lipid profile including triglycerides, low-density lipoprotein (LDL), high-density lipoprotein (HDL), and cholesterol was assessed. HbA1c values ≥7% were considered as uncontrolled blood sugar.\[[@ref19]\] Uncontrolled dyslipidemia was defined as fasting blood level of triglyceride \>150 mg/dL (1.7 mmol/L), cholesterol \>150 mg/dL (3.9 mmol/L), LDL \>130 mg/dL (3.4 mmol/L), or HDL \<35 mg/dL (0.9 mmol/L). Blood pressure was measured twice at the same session, after 5 min of rest in sitting posture, and the average of these two was recorded. Data on smoking, diet, and exercise were collected too. To enter education as a binary variable, we combined illiterate and primary education for one value against secondary and higher levels. Diet data were categorized into specific diabetic diet, nonspecific diet, and no diet plan. Exercising at least 3 times per week or having physically active occupations such as working in factories and farms qualified as having regular physical activities.

Cluster design was considered in presenting confidence intervals (CI) and *P* values. All prevalence rates are reported based on standardized data. Direct standardization was applied for age and gender according to Yazd population that was derived from the 2006 National Census. Studied parameters were examined separately through logistic models. The final logistic regression model was fitted to determine the simultaneous effects of best predictors of participants' awareness and their related practice.

Results {#sec1-3}
=======

Of the 2320 eligible participants of the Yazd Eye Study, 2098 individuals (90.4%) entered the study, and 539 were diagnosed with diabetes mellitus (24.5%, 95% CI: 22.5, 26.8).

Awareness {#sec2-1}
---------

As shown at [Figure 1](#F1){ref-type="fig"}, four hundred ninety-seven diabetic participants answered related questions (response rate: 92.2%). Of these, 364 (73.4%, 95% CI: 68.6, 78.2) were unaware of the necessity of regular eye examinations. Awareness was not statistically associated with age or sex (*P* = 0.413 and *P* = 0.451, respectively).

![Study enrollment and the proportion of aware subject in the Yazd Eye Study](IJPVM-8-49-g001){#F1}

Awareness and education level {#sec2-2}
-----------------------------

Among all diabetic participants of Yazd Eye Study, 152 (29.2%; 95% CI: 24.6, 33.8) were illiterate. Diabetic individuals were less educated compared to other participants of the Study (*P* \< 0.001), and their awareness showed significant association with education level (*P* = 0.004). Urban dwellers had higher education level (*P* = 0.004), and they were more aware (29%) than rural inhabitants (11%) (*P* = 0.048).

Awareness and diabetes-related factors {#sec2-3}
--------------------------------------

As shown in [Table 1](#T1){ref-type="table"}, aware participants had longer diabetes duration (9.41 vs. 5.66 years, *P* \< 0.001). Smoking, insulin usage, body mass index (BMI), and HbA1c had significant association with awareness as well \[[Table 1](#T1){ref-type="table"}\]. No significant association was observed between awareness and the variables of FBS, hypertension, lipidemia, exercise, or diet (*P* \> 0.05).

###### 

Association of awareness of the necessity of regular eye examinations in diabetic participants with some explanatory factors, Yazd Eye Study

![](IJPVM-8-49-g002)

Awareness and visual impairment {#sec2-4}
-------------------------------

In terms of BCVA, 42 cases (8.6%; 95% CI: 5.9, 11.3) of the respondents were visually impaired and 7 (1.1%; 95% CI: 0.3, 1.9) were blind. No significant association was observed between awareness and visual impairment (*P* = 0.148).

Awareness in diabetic retinopathy cases {#sec2-5}
---------------------------------------

Of all diabetic individuals, DR was confirmed in 159 participants (29.6%; 95% CI: 25.0, 34.3) including 63 (41.5%; 95% CI: 31.8, 51.2) aware participants. Individuals with DR were more likely to be aware of the necessity of regular eye examinations than other diabetic subjects (odds ratio: 2.61; *P* \< 0.001). Based on the best-fitted regression model, more prolonged diabetes, DR, and education level correlated with awareness \[[Table 2](#T2){ref-type="table"}\].

###### 

Factors associated with awareness of the necessity of regular eye examinations in diabetic participants 40-80 years, Yazd Eye Study
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Practice {#sec2-6}
--------

Among 133 aware participants (26.6%; 95% CI: 21.8, 31.4), 84% (112 of 133) participants declared they had regular eye examinations. Having an eye examination in the last year had no association with age or sex (*P* = 0.937 and *P* = 0.555, respectively). In participants with DR, 78% of aware participants (49 of 63) had had an eye examination during the last year.

None of the studied parameters indicated a significant association with having regular eye examinations \[[Figure 2](#F2){ref-type="fig"}\]. The proportion of people visited by an ophthalmologist was almost the same over all studied categories, and the *P* value was \>0.05 in all comparisons.

![Proportion of adherence to regular eye examination among aware diabetic individuals by some explanatory factors](IJPVM-8-49-g004){#F2}

Source of awareness {#sec2-7}
-------------------

For 106 (79.7%) of the 133 aware participants, physicians were mentioned as the main source of awareness; other sources were media for 4 subjects (3%), and family for 2 others (1.5%). For the remaining 21 (15.8%) individuals, the source of information was not clear.

Discussion {#sec1-4}
==========

Community awareness is a key component of health management programs, and lack of this component cannot be compensated with service coverage or facility improvements. This study showed that a significant proportion of Yazd diabetic population (about 73%) needs to be informed about the necessity of regular eye examinations and would benefit from informative programs. On the other hand, 84% of aware diabetic participants declared they had had at least one ophthalmology visit during the last year. This positive adherence to healthy behavior supports the success of educational programs, as discussed in other studies in Iran.,\[[@ref20][@ref21]\] Such programs can be even more beneficial in Yazd Province as the prevalence of diabetes in this region is among the highest in the country.\[[@ref12]\] Naturally, the educational level of the target population should be considered to have an effective intervention.

While some studies in Asia\[[@ref22]\] illustrated poor healthy behavior in spite of proper knowledge, our data revealed that the majority of subjects with regular eye examinations (112 out of 133 diabetic individuals) acknowledge the importance of regular eye care. However, low literacy level, especially in rural participants, is a drastic barrier for educational interventions. The significant association of educational level with awareness highlighted this fact. To guarantee best achievements, awareness programs can be accompanied by motivational campaigns, as emphasized by Addoor *et al*.\[[@ref23]\] Providing diabetic participants with a free annual ophthalmic visit through the primary health-care services may be beneficial. Furthermore, efficient collaboration between the health sector and educational organizations provides the proper foundation for future actions.

We found that awareness was higher in patients with longer duration of diabetes \[[Table 1](#T1){ref-type="table"}\]; this was consistent with previous studies,\[[@ref24]\] and implies that individuals with diabetes may not be informed about proper ocular care till the late stages of the disease. Significantly, better awareness among insulin users provides more evidence for this argument. Similarly, previous studies indicated that the shorter the duration of diabetes, the lower the adherence to ophthalmic examinations.\[[@ref25]\] This is while DR can develop even during the first 5 years of the disease, and it is not just a long-term complication.\[[@ref26]\] The average duration of disease in the aware diabetic participants in our study (27%) was about 5 years longer compared to unaware subjects. Generally, being asymptomatic in early stages and compensation of the unaffected eye for the unilateral vision are two factors that hinder the perception of eye conditions. Huang *et al*. found this the main cause of unawareness too.\[[@ref27]\] Due to the importance of early diagnosis of DR, educational campaigns and screening programs in the first 5 years of the disease are recommended.\[[@ref28]\]

Our results regarding the healthy practice of 84% of aware diabetic participants assure the efficiency of educational strategies. Individuals from urban areas were more alert than villagers. Although higher access to specialists and more equipped eye care centers may play an active role, the educational status should not be overlooked. One of the barriers to timely diagnosis of slowly progressing DR and its control in the population is illiteracy. Another barrier is the fact that early symptoms of eye diseases are often considered a normal part of aging, which is a more common misconception among the less educated.

Regarding the source of awareness, physicians were the main source (80%) in our study. Hence, Yazd community is the right place to apply what Huang *et al*. suggested.\[[@ref29]\] They pointed out that the revival of doctor--patient communication, considering the participant\'s educational level, is the main key. The media including television, magazines, and newspapers provided 3% of the respondents with the needed information. The huge gap between the role of media and other sources in our study should be considered more carefully. Although Saikumar *et al*.\[[@ref30]\] found media as the main source in Southern India; they separated ophthalmologists and general physicians, which provided 62% with information collectively. Our previous study also showed positive evidence for the role of media and acquaintances in publicizing health information in Iran.\[[@ref31]\] Among aware DR patients in Tehran, the capital of Iran, family and acquaintances were the main sources of information (59.6%), followed by media (29.8%). These interesting findings highlight the potential power of media in broadcasting health messages on a widespread scale. It may be useful especially for simple and public translation of health information.

A noticeable proportion of aware respondents (84%) had regular eye examinations as they declared. Accessing care centers and ophthalmologists does not seem to be a problem; eye care is simply not a high health priority among people. However, they do seek care when symptoms reach a critical stage. This could explain the association between awareness and the severity of diabetes. In this regard, Muecke *et al*. found that 43% of participants understood they needed to seek eye care in case of a problem with eyesight.\[[@ref22]\] Plain language should be used by health workers or through media while informing diabetic participants about their eye care needs, especially for elder participants and ones with lower literacy.

Conclusions {#sec1-5}
===========

Seventy-three percent of diabetic respondents were unaware of the necessity of regular eye examinations and the average duration of diabetes was nearly 6 years longer in aware subjects. Since DR and DME are complications of diabetes mellitus, any accomplishment in screening and treatment efforts is inevitably tied to diabetes care and control programs in the primary health care system. Therefore, consolidating diabetes care and the referral system can provide proper grounds for further specific actions. Routine follow-ups need organized reminders, and this role is best fitted with primary health-care workers in the referral system although it seems that physicians play the main role to provoke community members.
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